Intercropping is the growing of two (or more) 
INTRODUCTION
Intercropping is the growing of two (or more) crops together on the same piece of land and often produces an advantage in terms of more yield and less use of plot of land when comparable to sole crops (Bulson et al., 1996) . According to Eskandari and Ghanbari (2010) , intercropping is important practice for the development of sustainable food as it has a potential benefits for high productivity and profitability, improvement of soil fertility through the addition of nitrogen and efficient use of environmental resources through the complementary effects of two or more crops. In addition, in legume intercrop, there is nitrogen leaching from the legume to the associate crop and it provide free supply of 15-20 units of nitrogen per month during growing season due to nitrogen fixation (Issahaku, 2010) . The more efficient use of limiting resources in intercropping can occur because the component crops use the resources either at different times, in different parts of the soil or in different forms (Eskandari and Ghanbari, 2010) . Intercropping was also adapted as mixtures of forage species on organic farming systems. Mixtures of wheat and beans were traditionally grown in Britain, but differences in the maturity date and harvesting were the problems. The introduction of the combine harvester has resulted in the demise of this practice (Bulson et al., 1996) . However, early maturing bean varieties are now available, which may allow wheat and beans to be harvested together. The resulting mixture can then either be separated after harvest, using seed cleaning equipment, or be fed to livestock as a mixture (Bulson et al., 1996) . The study done on wheat/maize and wheat/soybean intercropping systems indicate that, a significant yield was obtained from intercropped wheat over sole wheat (Eskandari and Ghanbari, 2010) . Even though intercropping has been started as one of the multiple cropping systems by ancient farmers for many years in various ways, it is one of the best technologies in china and other countries today (Bulson et al., 1996) .
Most studies on intercropping have focused on the legume-cereal intercropping to know the nitrogen input from symbiotic nitrogen fixation into the cropping system and reduction of negative impacts on the environment. The reason of yield advantage of intercropping are mainly that environmental resources such as water, light and nutrients can be utilized more efficiently in intercropping than in the respective sole cropping systems (Eskandari and Ghanbari, 2010) .
The underlying principle of better environmental resource use in intercropping is that if crops differ in the way they utilize resources when grown together, they can complement each other and make better combined use of resources than they grown separately (Eskandari and Ghanbari, 2010 ).
According to Morgan (2005) , some crop varieties may not fix the environmental nitrogen rather they need in the form of prepared fertilizers. So intercropping is so much needed to alleviate a particular limitation of resources in the soil. Even though intercropping is generally associated with small land holdings and to minimize Nitrogen fertilizer application, the amount of nitrogen is determined by the crop type, and quantity of nitrogen that might be provided by the soil. Thus, the amount of atmospheric nitrogen fixed by non-symbiotic and legume symbiotic soil organisms vary with soil types, region and types of plant varieties (Eskandari and Ghanbari, 2010 ).
In addition intercropping can reduce soil erosion and also the effect of pests. Timing has also a major effect on the efficiency of nitrogen management systems. The aim of this study was to investigate the effect of intercropping of wheat variety with Faba bean on yield potential of wheat and Faba bean here by comparing the obtained yields among intercropped and the sole cropping. Additionally, the best spatial arrangements for enhancing productivity of Faba bean-wheat intercropping systems were also identified.
MATERIALS AND METHODS

Description of the Study Area
The field experiments were carried out in western Shoa at Ginchi and Guder during main cropping season of 2012-2013. The study sites were located in West Shoa zone of Oromia National Regional State, central Ethiopia. Ginchi research site is located at 85 km West of Addis Ababa while Guder Production Farm is located at 124 km, West of Addis Ababa at an altitude of 2200 and 1800 above mean sea level, respectively. The soil type of Ginchi research site is Vertisols with pH of 6.5 at soil depth of 0 to 30 cm. Slope of the study site is ranges from 2 to 5%. On the other hand, the soil type of Guder Production Farm is Nitosol with soil pH of 5.5 to 6.0 at similar soil depth. Both study areas have a unimodal rainfall pattern and average annual total rainfall ranging between 800-1260 mm. The annual (2012-2013) mean minimum, maximum and average air temperatures are 8.91, 25.0 and 18.37 0 C, respectively.
Experimental Design and Treatments
The experiments were laid out in a randomized complete block designs (RCBD) with three replications. The treatments were composed of four cropping systems of sole wheat, sole faba bean, mix and alternate at two locations. All agronomic practices were undertaken. The improved wheat variety and Faba bean) were sown in drill at a seed rate of 175 kg ha -1 and 200 kg ha -1 , respectively (Getachew et al., 2008) . Detailed information of yield-crop spatial arrangements relationship during intercropping were investigated and recorded.
Data Collection and Analysis
The collected data includes plant height, dry biomass, number of tillers and grain yield. Collected data were subjected to analysis of variance (ANOVA). Treatments and mean differences were separated by the least significant difference (LSD) test at 0.05 probability level. All statistical analyses were performed using the SPSS version 16.0 statistical software.
RESULTS AND DISCUSSION
Effect of Intercropping Systems on Yield and other Growth Parameters at Guder Site
From the different intercropped systems tested at Guder site, the best wheat yield was obtained at alternatively intercropped (1420.8 Kg ha -1 ). But the capacity of wheat to induce yield was reduced when sown alone (1061.6 Kg ha -1 ). An increment of yield was also obtained on mixed intercropped (1174.2 Kg ha -1 ). The maximum dry biomass and spike length of wheat was obtained at mixed and alternate inter-cropped (Table 1) . Regarding the yields of Faba beans, significant yields were obtained when it was sown alone (1000 Kg ha -1 ) and alternatively intercropped (775 Kg ha -1 ). But minimum Faba bean yield was obtained from mixed intercropped (672.5 Kg ha -1 ). Wheat plants were shortest in the sole plot (103 cm). But the height of wheat increased in faba bean population in the mix (106 cm) and alternate (109 cm) intercropped. This result revealed that, mix and alternate intercropping of wheat with Faba bean was effective in yield at Guder site (LER>2). The data present the mean number of yield and other growth parameters ± standard error of the experiments. Means having the same letters in a column were not significantly different at 5% probability level. Variation in the yield is significant between the treatments (F=3.748, df= (5, 12)).
During the first 45 days, well defined growth parameters were observed at all intercropping systems except for a slight difference (Fig 1) . 
Effect of Intercropping Systems on Yield and Other Growth Parameters at Ginchi Site
Like Guder, Ginchi site also produced the best yield of wheat (1185.8 Kg ha -1 ) at alternate intercropped system. Likewise, significant yield was obtained from mix intercropped (1013.3 Kg ha -1 ) system of wheat. The maximum biomasses (2110 Kg ha -1 ) and (1900.8 Kg ha -1 ) were also obtained on alternate and mixed inter cropped wheat, respectively. Even though significant yield of Faba bean was obtained from sole intercropped system (892.5 Kg ha -1 ) non significant yields were obtained among mix and alternate intercropped systems of Faba bean.
A significantly different tiller number and spike length were also proved on mix, alternate and sole cropped systems ( Table 2 ). The length of wheat cultivar in all cropping system was the same. But sole faba bean has shown a significant length (88cm) over mix (86cm) and alternate (86cm) intercropped systems.
Table 3. Effect of intercropping systems on yield and other growth parameters at Ginchi site
The data present the mean number of yield and growth parameters ± standard error of the experiments. Means having the same letters in a column were not significantly different at 5% probability level. Variation in the yield is significant between the treatments (F=21.254, df= (5, 12), p<0.0001).
Results of the investigation showed that the highest wheat yield at Guder and Ginchi was obtained when wheat was intercropped alternatively with faba bean. Thus, the yield of sole wheat was lower compared with the yield obtained from wheat-legume intercropped systems. This fact is substantiated by the research of Sarunaite et al. (2010) , which indicated that sowing spring wheat with grain legume was increased production in an organic crop rotation when intercropped.
Similarly, mix intercropped possesses significant wheat yield at Guder and Ginchi sites. But the lowest yield was obtained from sole wheat at both sites. This in accordance with the report of Undie, et al., 2012 , that when productivity effect was more pronounced on the late season maize/soybean mixtures.
Even though all intercropped wheat has been shown a better yield over soles, arrangements of intercropping systems did affect the yield of Faba bean at both sites. This significant yield differences among both cultivars could be the result of arrange the treatments as mix and alternate induced better yield than sole copping. Similar report has been made by (Ekram, et al., 2010) 
CONCLUSION
From the obtained result, it can be concluded that, mix and alternate intercropped systems, shown a significant yield of wheat over sole at both Guder and Ginchi sites. But, the best yields of wheat were obtained from alternative intercropping at both sites. An arrangement of cropping systems has been proved to have an effect on yield product of both wheat and Faba bean. The tested cropping systems approach has very much useful as it increase the yield.
